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ReSUmen / Usando simulaciones hidrodinamicas cosmologicas estudiamos el contenido de momento angular de 
las galaxias simuladas en rela cion con su tipo m orfologico. Encontramos que no solo la componente de disco sigue 
la relacion teorica esperada, (|Mo et al.| |1998|) , sino que tambien lo hace la componente esferoidal presentando 
un offset debido a su perdida de momento angular, en acuerdo con (Fall & Romanowsky 20131. Tambien 
encontramos que el tamano caracterfstico de la galaxia puede gr aficarse en una sola relacion general aunque sean 
de tipos morfologicos distintos, como encontro (Kravtsov 2013). 


Abstract / Using cosmological hydrodinamics simulations we study the angular momentum content of the 
simulated galaxies in relation with their morphological type. We found that not only the angular momentum of 
the disk component follow the expected theoretical relation, ([Mo etahj 1998|, but also the spheroidal one, with 
a gap due to its lost of angular momentum, in agreement with TEST fc Romanowsky! |2013| . We also found t hat 
the galaxy size can plot in one general relation, despite the morphological type, as found by ( |Kravtsovj |2013| . 

Keywords / galaxies: evolution — galaxies: formation — galaxies: structure 


1. Introduction 

In the current cosmological paradigm, galaxy formation 
is a complex process where inflows, outlfows, interac¬ 
tions and mergers are common events. What determines 
the final morphology of galaxies is still a matter of de¬ 


bate. Fall & Efstathiou (1980) provided a theoretical 


explanation to the formation of disc galaxies based on 
the hypothesis of specific angular momentum conserva¬ 
tion. This model is able to explain the observed corre- 


Recently 

obervational 


Fall & Efstathiou 

1980 

(Fall & Romanowsky 


2013), analysing 
not only disk- 


characteristic size of stellar and gas distributions in 
galaxies scales approximately linearly with the virial ra¬ 
dius that they derived using abundance matching ap¬ 
proach. They found that the relation is in goo d agree¬ 
ment with expectations of the model of (Mo et al. 1998). 
But they found that remarkably, this prediction works 
not only for late type disks, but also for early type galax¬ 
ies, probably meaning that angular momentum plays a 
crucial role in determining the sizes of galaxies of all 


morphological types. 

In this work we analyse these scaling relations in 
simulated galaxies. 


2. Numerical Experiments 

We analysed cosmological simulations of a typical field 
region of the Universe consistent with the concordance 
model with Ua = 0.7, fl m = 0.3, Uf, = 0.04, a nor¬ 
malization of the power spectrum of <j% = 0.9 and 
Hq = lOO/i km s -1 Mpc -1 , with h = 0.7. The simu¬ 
lations were performed by using the code GADGET-3 


dominated galaxies follow this relation but also ellip¬ 
tical ones follow a similar, nearly parallel, relation but 
offset to lower j s t a r at each M star • They found that 
observed galaxies of all morphological types lie along 
nearly parallel sequences with exponents a ~ 0.6 in the 
jstar — M s t ar diagram, with an offset between late and 
early type. 

On the other hand, (Kravtsov 2013) found that 


an update of GADGET-2 (Springel & Hernquist 2003 


Springel 2005), optimized for massive parallel simula¬ 


tions of highly inhomogeneus systems. This version of 
GADGET-3 includes treatments for metal-dependent ra¬ 
diative cooling, stochastic star formation (SF), chemical 
enrichment, and the multiphase model for the interestel- 
lar mediu m (IS M) _and the Supernova (SN) feedback 


scheme of Scannapieco et al. (2005, 2006). This SN 


feedback model is able to successfully trigger galactic 
mass-loaded winds without introducing mass-scale pa¬ 
rameters fact which makes it specially suitable for the 
study of galaxy formation in cosmological context. 

For this study we use one of the simulations run as 
part of the Fenix Project. The Fenix simulations share 
the same initial conditions but the parameters that reg¬ 
ulates the star formation and SN feedback are different 
(Tissera et al. in preparation). In order to clasify our 
simulated galaxies i nto e arly and late type we adopt the 
criteria of Tissera et al. ( 2012| . 
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Angular momentum evolution for galaxies 


3. Results and Discussion 


3.1. Acknowledgement 


We study the angular momentum component of our 
simulated galaxies. We used the classical notation of 


Mo et al. (1998) in term of the fraction of the galaxy 
angular momentum with respect to the dark matter 
halo one. So we estimated the ratio between the spe¬ 
cific angular momentum of stars in the discs within the 
galactic radius, r ga i, and the corresponding of the dark 
matter haloes within the virial one Jb/Jh = Jd as a 
function of the ratio between the corresponding masses 
Md/Mh = to a- We calculted this fraction for both, 
the disc and spheroidal components. We found a clear 
correlation with the angular momentum content of the 
dark matter halo, not only for the disk component but 
also for the central spheroid, as we have already found 


Pedrosa et al. (20141 for a slight different tune of the 


feedback parameters. 


As assumed in many semianalitical models, there is a 
one to one relation between jd and to^, for the disc com¬ 
ponent. Remarkably we also found that the spheroidal 
component share the same relation, but with an offset 
to lower values. It is clear that the last one is made of 
low angular momentum material. The one-to-one cor¬ 
relation is based on the fact that all the material in 
the system experiences the same external torques be¬ 
fore separating into two distinct components. Although 
the angular momentum content of both components can 
be affected by mergers, the SN feedback and star for¬ 
mation, still the correlation is conserved. The lost of 
angular momentum of the spheroidal component is di¬ 
rected related with the fact that in this case a rotation- 
ally soported structure wasn’t able to form or may be it 
forms at higher redshifts but then, due to mergers and 
interactions, it loses part of its angular momentum. 


This correlation can be linked with the morpholog- 
ical type o f the g alaxy. In agreement with |Fall fe Ro-| 
manowsky (2013), we found that the specific angular 


momentum content of both disk and spheroidals follow a 
parallel sequence. We found that higher D/T ratios are 
related with higher contents of specific angular momen¬ 
tum, as expected. It also present a good agreement with 
the observational trend found by (Fall & Romanowsky| 
(2013). 


On the other hand, the size of galaxies is related to 
the originally rotationally supported gas disk, which size 
depen ds on the angular momentum content of the gas. 
Kravtsov (2013) investigated this relation. He found 
that characteristic size of stellar and gas distributions in 
galaxies spanning several orders of magnitude in stellar 
mass scales approximately linearly with a fraction of the 
virial radius derived using abundance matching tech¬ 
nique. We have calculated the half mass radius of the 
stellar component of our simulated galaxies and found 
that for our simulated galaxies a similar relation can 
also be constructed. Both, late and early type galaxies 
can be plotted in the same linear relation. But with a 
different factor multiplying the virial radius. 
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